Objective. To examine changes in facility-level risk-standardized rehospitalization rankings for postacute inpatient rehabilitation facilities after modifying two model parameters. Data Sources. We used national Medicare enrollment, claims, and assessment data to study 522,260 patients discharged from inpatient rehabilitation in fiscal years 2010-2011. Study Design. We calculated risk-standardized 30-day unplanned rehospitalization rates for 1,135 inpatient rehabilitation facilities using four approaches. The first model replicated the current postacute risk-standardization methodology and included patients discharged from acute hospitals up to 30 days prior to postacute admission and excluded patients transferred directly back to acute hospitals following rehabilitation. Our alternative models excluded patients with delayed admissions (>1 day between acute discharge and postacute admission) and counted direct transfers back to acute as rehospitalizations. Principal Findings. Excluding patients with delayed admissions and counting direct transfers back to acute care as rehospitalizations substantially impacted rankings of more than half the postacute providers: 29 percent had better and 27 percent had worse quintile rankings. Conclusions. Changing the timeframes for duration to admission and rehospitalization will have profound effects on postacute provider quality performance ratings. Reporting rehospitalization rates is an important issue with the explicit goal of improving the quality of postacute care. Research is needed to understand and minimize potential unintended consequences of this quality metric. Key Words. Health policy, Medicare, readmission, quality indicators, rehabilitation services
heart attacks increased 100, 164, and 250 percent, respectively, between 1994 and 2009 . Spending on acute care for these same conditions increased 13, 22, and 13 percent over the same time frame. The authors concluded that current policies directed at reducing acute care spending will be more effective if they also address postacute care (Chandra, Dalton, and Holmes 2013) . Inpatient rehabilitation facilities provide the most intensive and costly rehabilitative care among postacute providers.
Hospital readmissions have become the prevailing indicator of poor quality care. Programs and policies to reduce readmissions among the Medicare population have largely been hospital centered. Only recently has attention expanded to postacute services. Section 3004 of the Affordable Care Act required the Centers for Medicare and Medicaid Services (CMS) to develop quality reporting programs for several postacute care settings, including inpatient rehabilitation facilities (111th Congress 2010) . Thirty-day unplanned rehospitalization rates are now an established inpatient rehabilitation quality metric (US Department of Health and Human Services 2013). The risk-standardization model designed to account for differences in case mix and produce valid performance ratings for inpatient rehabilitation facilities was recently endorsed by the National Quality Forum (2014). Financial penalties for rehabilitation facilities with higher-than-expected risk-standardized rehospitalization rates will begin in October 2017 (US Department of Health and Human Services 2015) .
Using 30-day rehospitalization as a quality indicator for postacute providers is intriguing both politically and methodologically. There are two particular issues that are not relevant to the acute hospital models, but they may elicit considerable debate in the postacute models due to their potential impacts on facility rankings. The first involves a qualifying hospital stay prior to an "index" postacute admission (Centers for Medicare & Medicaid Services 2013) . There is no preindex requirement in the acute care measures (Yale New Haven Health Services Corporation 2014). More than 95 percent of inpatient rehabilitation patients are admitted directly from acute hospitals (Medicare Payment Advisory Commission 2013). Thus, a decision must be made whether to include patients with varying durations of delayed admissions. The second issue involves discharges directly back to acute hospitals. Whereas a hospital-to-hospital transfer is considered a single episode of care in the acute hospital measures (Yale New Haven Health Services Corporation 2014), a postacute-to-hospital transfer is a poor outcome reflecting the need for more intensive care. Thus, a decision must be made whether to count these transfers in the 30-day rehospitalization outcome. These decisions, which may affect facility rankings, are not trivial. The consequence of a postacute rehabilitation provider's poor performance ranking will not be limited to the direct financial penalty from CMS. The ranking may also influence a facility's patient volume from referring hospitals (Chen and Ackerly 2014) .
In the 2017 proposed rule, CMS recommended separate postacute quality measures for within stay (i.e., transfers) and 30-day potentially preventable hospital readmissions for implementation in fiscal year 2018 (US Department of Health and Human Services 2016) . In this study, we used the methodology from the existing All-Cause Unplanned Readmission Measure for 30 Days Post Discharge from Inpatient Rehabilitation Facilities posted on the National Quality Forum website (National Quality Forum 2014) to calculate risk-standardized 30-day unplanned rehospitalization rates for the more than 1,100 inpatient rehabilitation facilities in the United States. We compared facility rankings obtained from four models. Our first model followed the specifications as written in the current measure by including patients with an acute hospital stay up to 30 days prior to their rehabilitation admission and excluding patients who transferred directly back to acute care following rehabilitation. Model 2 excluded patients with delayed admissions (>1 day between prior hospital discharge and rehabilitation admission). Model 3 included direct transfers back to acute care in the rehospitalization variable. In model 4, we applied both modifications.
METHODS

Data and Study Population
We used the 100 percent Medicare inpatient (Part A) files from 2008 to 2011. We linked patient-level data from the Beneficiary Summary, Medicare Provider and Analysis Record (MedPAR), and Inpatient Rehabilitation . In all, we excluded 215,283 (29.2 percent) cases-summing the individual numbers yields a slightly larger value as some patients met more than one exclusion criterion. The final sample contained 522,260 cases discharged from 1,135 inpatient rehabilitation facilities. The University's institutional review board approved this study, and we had a data use agreement from the CMS.
Outcome Variable
The outcome was 30-day all-cause unplanned rehospitalization. It was indicated if the patient had at least one claim in the MedPAR file from a shortterm, critical-access, or long-term acute hospital within 30 days of discharge from the index rehabilitation. We used the algorithm from the Hospital-Wide All-Cause Unplanned Readmission Measure (Yale New Haven Health Services Corporation 2014) along with the additional list of diagnoses and procedures for use in the inpatient rehabilitation measure (National Quality Forum 2014) to eliminate planned admissions.
Covariates
The current inpatient rehabilitation rehospitalization measure was developed for CMS by RTI International. Detailed descriptions of all covariates in the model, including rationale for their inclusion, are provided in the supporting documentation for the measure (National Quality Forum 2014). We provide only a brief overview of the variables here.
Duration to Admission and Hospital Transfers Affect Facility Rankings
Demographics. Age and sex were combined into a single variable with 18 categories. Age groups for both females and males start at 18-54 years and increase in 5-year increments (e.g., 55-59, 60-64, 65-69 . . .) up to a 90+ year group. Disability Benefits. A dichotomous (yes/no) variable was created to indicate if a beneficiary's original reason for entitlement to Medicare was due to disability.
Surgery Category. A five-category variable was created to indicate if a patient received surgical procedures within four specified categories during his or her prior hospital stay: general, OB/GYN, urogenital; cardiothoracic; plastic surgery; otolaryngology; none; or other. The procedures were coded and grouped using the Clinical Classification Software (CCS), developed by the Agency for Healthcare Research and Quality (2015) .
Dialysis. A dichotomous (yes/no) variable was created indicating if a patient received dialysis during his or her prior hospital stay.
Primary Diagnosis. The primary diagnoses from the prior hospital stay were grouped into a single variable with 62 categories. The diagnoses were combined into similar groupings using the CCS.
Rehabilitation Case Mix Group (CMG). All patients are assigned to 1 of 87 CMGs following admission to inpatient rehabilitation. CMGs are based on the patient's primary medical condition and admission motor function scores. Some CMGs include patient age and a few include admission cognitive function scores in the algorithm (US Department of Health and Human Services 2015). The CMGs were combined into a single variable with 30 categories for the risk model.
Comorbid Conditions. Comorbidities from the prior hospital stay or from all hospital stays over the prior year were identified and grouped using the Hierarchical Condition Categories (HCC) groups used by CMS (Centers for Hospital Length of Stay. Length of the prior hospital stay was categorized into a 6-level ordinal variable ranging from 1-3 days to 30+ days.
Intensive Care Unit (ICU) Use. Number of days spent in the ICU or critical care unit was categorized into a 7-level ordinal variable ranging from 0 days to 21+ days.
Prior Hospital Admissions. Number of hospital stays over the prior year was categorized into a 10-level ordinal variable ranging from 1 stay to 10+ stays.
Statistical Analysis
Patient demographic and clinical characteristics were aggregated and stratified by duration from prior hospital discharge to index rehabilitation admission (0-1 days vs. 2-30 days). Univariate statistics (t-tests and chi-square tests) were used to test for unadjusted differences between groups on all patient characteristic variables. IBM SPSS v23 software was used for all analyses. Risk-standardized unplanned rehospitalization rates for each rehabilitation facility were calculated by dividing the predicted number of rehospitalizations by the expected number of rehospitalizations for a given facility and multiplying this ratio by the unadjusted national rehospitalization rate. Hierarchical generalized linear modeling was used to generate the predicted and expected values for the risk-standardization ratio (Yale New Haven Health Services Corporation 2014). Predicted values were obtained from a model with random intercepts at the facility level. Expected values were obtained from a model with a fixed intercept.
We calculated four different risk-standardized rehospitalization rates for each facility. All four models included the same predictor variables as described in the All-Cause Unplanned Readmission Measure for 30 Days Post Discharge from Inpatient Rehabilitation Facilities (National Quality Forum 2014). Our four models differed in unique combinations of two other criteria: the timeframe for a qualifying hospital stay prior to rehabilitation admission and the timeframe for starting the 30-day rehospitalization window. In the current measure, the window for a prior qualifying acute stay is 30 days prior to rehabilitation admission. Our alternative criterion limits the timeframe to 1 day prior to rehabilitation admission. The current measure does not count direct transfers back to an acute hospital in the rehospitalization outcome (i.e., the rehospitalization window starts on day 2 postdischarge from rehabilitation). Our alternative criterion includes transfers in the outcome. Model 1 followed the criteria in the current measure and included patients discharged from an acute hospital up to 30 days prior to their rehabilitation admission and excluded patients who transferred to an acute hospital within 1 day of rehabilitation discharge. Model 2 excluded patients with delayed admission (>1 day between prior hospital discharge and rehabilitation admission) and those with direct transfers back to acute care. Model 3 included patients with a qualifying hospital stay up to 30 days prior to rehabilitation admission and counted transfers as rehospitalizations. Model 4 excluded patients with delayed admission and counted transfers as rehospitalizations. Table 1 shows a summary of the four models based on the differences in the timeframes for the two criteria of interest.
We plotted the distributions of risk-standardized rehospitalization rates obtained from the four models for all 1,135 facilities. We then plotted facility percentile rankings from the three alternative models by model 1 and calculated the percentages of facilities that increased or decreased their relative rankings following modification of the duration to admission and transfers as rehospitalizations criteria. 
RESULTS
Patient characteristics are shown in Table 2 both overall and stratified by duration from prior hospital discharge to index rehabilitation admission (0-1 days vs. 2-30 days). Less than 3 percent of patients were in the delayed admission category. The two groups differed on all characteristics listed in the table (p < .001 for all comparisons). The delayed admission group was slightly younger on average and less likely to be female than the direct admission group. The most striking differences between the delayed and direct admission groups were observed in the percent entitled to Medicare due to disability (26 percent vs. 22 percent). Regarding other clinical variables, the delayed admission group was less likely to have cardiothoracic surgery during the prior hospital stay and slightly more likely to receive dialysis, experience shorter overall hospital lengths of stay and fewer days in the ICU, have more total hospital stays over the prior year, and be less independent than the direct admission group. Including transfers in the outcome measure increased the overall unadjusted 30-day unplanned rehospitalization rate from 12.2 to 18.2 percent. Duration to Admission and Hospital Transfers Affect Facility Rankings Figure 1 shows the unadjusted rates over the three timeframes of interest by duration from prior hospital discharge to index rehabilitation admission. Transfers represent more than 1/3 of the total rehospitalizations over 30 days following rehabilitation discharge. Patients with delayed admission to inpatient rehabilitation were more likely to be rehospitalized in all timeframes. Distributions of facility risk-standardized rehospitalization rates obtained from all four models are shown in Figure 2 . The patterns all appear similar and resemble normal distributions. Including transfers in the outcome (models 3 and 4) shifted the entire distribution to the right and also increased the range in facility rehospitalization rates. Mean facility-level risk-standardized readmission rates from models 1-4 were 12.2, 12.1, 18.1, and 18.0 percent, respectively. Figure 3 shows facility percentile rankings from each of the modified models (models 2-4) plotted against the facility percentile rankings from model 1. The percentiles reflect the cumulative rankings from lowest to highest risk-standardized rehospitalization rates for the 1,135 facilities; that is, a lower percentile is better. Vertical distance from the diagonal line indicates the extent to which a facility's ranking changed. In model 2, approximately 88 percent of facilities maintained the same quintile ranking, 6 percent had a worse quintile ranking, and 6 percent had a better quintile ranking. Models 3 and 4 had greater impacts on facility rankings: only 44 percent maintained the same ranking, 27 percent had a worse ranking, and 29 percent had a better ranking in both models. Notes. Summing the percentages from "0-1 days" and "2-30 days" produces a slightly greater value than the percentage over the combined "0-to 30-day" period, because some patients were rehospitalized in both subperiods but were only counted once over the entire 30 days. As other components of the ACA, such as the Bundled Payments for Care Improvement initiative are implemented, it will become increasingly obvious to providers, policy makers, and consumers that reducing rehospitalization rates is a shared goal across the continuum of acute and postacute care. Accordingly, the responsibility for accomplishing this goal will also be shared across venues of care. As Oddone and Weinberger (2012) have noted, "hospital readmissions are not solely, or even minimally, the fault of the hospitals" Table 1 Duration to Admission and Hospital Transfers Affect Facility Rankings Note. Each dot represents a facility and the vertical spread indicates the extent to which rankings changed after modifying one or both of the two criteria listed in Table 1 . (p. 910). A substantial reduction in rehospitalization rates will require a comprehensive approach to assessing and improving quality within each setting along the continuum of care. An important first step in creating a rehospitalization quality metric is to establish sound risk-standardization procedures that produce valid provider performance ratings across different settings. We calculated four different risk-standardized rehospitalization rates for 1,135 inpatient rehabilitation facilities providing services to Medicare fee-forservice beneficiaries in the United States. The first model mirrored the current methodology in the All-Cause Unplanned Readmission Measure for 30 Days Post Discharge from Inpatient Rehabilitation Facilities (National Quality Forum 2014). In the three subsequent models, we sequentially manipulated two criteria: the timeframe for a qualifying hospital stay prior to rehabilitation admission and the timeframe for starting the 30-day rehospitalization window.
More than 97 percent of patients in our study were admitted to inpatient rehabilitation directly from an acute hospital (i.e., within 1 day of discharge). The current approach for calculating inpatient rehabilitation risk-standardized rehospitalization rates includes patients with acute hospital stays up to 30 days prior to rehabilitation admission (National Quality Forum 2014). Length of stay during the prior hospital stay is included in the model, but duration from hospital discharge to rehabilitation admission is not.
A delay in admission to rehabilitation is a significant risk factor for poor outcomes in many conditions (Salter et al. 2006 ). The illness-or injuryrelated deconditioning in a patient admitted directly to rehabilitation after 6 days in an acute hospital is substantially less than the deconditioning in a patient who spent 6 days in a hospital followed by 3 weeks in a nursing home before being admitted to rehabilitation (Kortebein et al. 2008; English and Paddon-Jones 2010) .
When comparing patients in the direct admission group in our study to patients in the delayed group, it is clear that these two groups represent distinct populations (Table 1) . Moreover, patients with delayed admission were more likely to be rehopsitalized across all three potential observation windows (Figure 1) . Thus, it is not unreasonable to assume that some providers may feel pressured to restrict access for these patients. Excluding patients with delayed admissions (model 2) had a modest impact on the risk-standardized facility rankings: 6 percent of facilities increased and 6 percent decreased their percentile rankings by at least 1 quintile.
Nearly 7 percent of patients in our sample were transferred back to an acute hospital within 1 day of rehabilitation discharge. The current methodology excludes these patients from the unplanned rehospitalization measure (National Quality Forum 2014 ). Yet discharge directly back to an acute hospital following postacute rehabilitation would be considered an unfavorable outcome by most providers, patients, and family members. After weeks as a patient, including transfers to several settings, returning to the community is both the desired and expected outcome of postacute care. It is also reasonable to assume that the closer a rehospitalization is to the prior discharge, the more likely the admission was related to the quantity and/or quality of inpatient care received rather than to factors beyond the facility's control such as poor outpatient management or an unrelated injury or illness. Joynt and Jha (2013) support weighting the financial penalties for higher-than-expected rehospitalization rates with the financial penalty decreasing over the 30-day window.
Counting transfers as rehospitalizations (models 3 and 4) had substantial impacts on both the overall 30-day rehospitalization rate and the risk-standardized facility rankings. The mean facility risk-standardized rehospitalization rate increased by nearly 50 percent and more than half of the facilities shifted at least one quintile ranking. Davies et al. (2013) showed similar changes in hospital rankings when comparing three different acute hospital readmission metrics. Together, these findings highlight how the perception of a facility's given performance can be fundamentally affected by modeling decisions all aimed at producing fair quality performance scores.
In the most recent proposed rule for IRFs (US Department of Health and Human Services 2016), CMS listed three planned quality measures for implementation in fiscal year 2018: discharge to community, potentially preventable 30-day postdischarge readmissions, and potentially preventable within stay readmissions. A successful community discharge includes no unplanned rehospitalization or death over the 31 days following IRF discharge. The two potentially preventable rehospitalization measures are intended to work in tandem, covering readmissions both within the IRF stay (primarily transfers as defined in our study) and for the 30 days following IRF discharge (US Department of Health and Human Services 2016). Thus, it is clear that CMS wants inpatient providers to be more accountable for care transitions and follow-up care. However, it is less clear how these three seemingly overlapping quality metrics will be integrated into practical performance ratings.
Our study has some limitations. We did not account for patients who were admitted to other settings following rehabilitation, but prior to their rehospitalization. We considered this a health care system factor rather than a patient-level risk factor (Yale New Haven Health Services Corporation 2014). We modeled unplanned rehospitalizations and did not distinguish between potentially preventable and nonpreventable rehospitalizations (Krumholz et al. 2011 ). In addition, we did not create condition-specific models given the low volumes of certain impairment categories within many facilities. Recent research has demonstrated that rehospitalization rates vary across the six most common rehabilitation impairment categories in patients discharged to the community. The rates ranged from 5.8 percent for patients with lower extremity joint replacement to 18.8 percent for patients with debility (Ottenbacher et al. 2014) . Including CMG groups in the models is the logical statistical approach to control for facility differences in patient composition. Lastly, patients who died within 30 days of discharge were excluded from the analysis. Risk-standardized rehospitalization rates are based on a discrete event (yes/no) rather than the time-to-event. The alternative is to leave patients who died in the denominator and code them as a non-rehospitalization. We felt this would systematically reduce rehospitalization rates for facilities with higher 30-day mortality rates.
In summary, our results suggest that including patients with delayed admission to rehabilitation and excluding patients transferred back to acute hospitals following rehabilitation may compromise the usefulness of 30-day unplanned rehospitalization as a facility-level quality indicator for postacute rehabilitation. Methodological decisions affecting provider performance ratings have direct implications in terms of the national quality reporting program, as well as indirect implications in terms of health systems aligning themselves with high-quality postacute providers. More important, these decisions have the potential to affect access to and/or the experiences of postacute care for some patients. While the payment structure and setting-specific terminology are open for debate, the need for high-quality postacute care is not. Reporting rehospitalization rates is an important issue with the explicit goal of improving the quality of postacute care. Research is needed to understand and minimize potential unintended consequences of this quality metric and also to study changes in patient management and outcomes with future implementation of seemingly overlapping quality measures.
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